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154) OBSERVING APPARATUS OF WAVEFORM 
(11)^4-259861 (A) (43) 16.9.1992 (19) JP 

(21) Ar^ONo. 3-21015 (22) 14.2.1991 

(71) Y 6 K OG A W- A .ELECTRIC CORP (72) SHIGERU TAKEZAVVA(l) 
(51) Int. CP. G01R13/20.G01R29/00 



PURPOSE: To enable high-speed observation of a waveform by providing a data 
buffer for automatic measurement which^ generates information on frequency 
from the number of data at each level of^w^ayeform data and holds^it and 
by calculating a waveform parameter by using tfreMnformation^n'frequency. 
CONSTITUTION: Display of one image is started by the^faU-of a signal V 5 bar 
showing an update timing of a waveform. An image,.prbcessing device 2 reads 
out waveform data from a waveform memory^L-at^the timing of -a ^signal CK 
and outputs the read data W D sequential ty-"to a display device 3. A^counter 
group 8 in a data buffer 5 for automatic measurement is reset by the signal.. 
V s bar. The read data \V D are^-decoded by a decoder 7 and one counter in 
the counter group 8 is selectecf and incremented. A count value of the counter 
group 8 is outputted A to'"a buffer group 9 by an end signal of effective data 
and turns to beinformation C x on frequency (data of 14 bits in the case when 
the number>ef* < the waveform data is ten thousand in all). An arithmetic device 
6 reapls-'fhis information C x on frequency and executes the "automatic measure- 
u of a waveform parameter. 




(54) TESTING APPARATUS OF PRINTED CIRCUIT BOARD 

(11) 4-259862 (A) (43) 16.9.1992 (19) JP 

(21) Appl. No. 3-21780 (22) 15.2.1991 

(71) FUJITSU LTD (72) SHINICHI WAKANA 

(51) Int. CP. G01R31/02 

PURPOSE: To enable execution of a continuity test of a wiring formed on a printed 
circuit board, without causing destruction of the board, by executing impression of 
a voltage by using a conductive soft material, and by executing measurement of 
the voltage in a noncontact manner by using an electro-optical crystal. 

CONSTITUTION: A printed circuit board 9 to be tested is mounted on a printed circuit 
board mounting stage 10, and one conductive rubber roller 12 is pressed on an end 
part of the board 9 and moved 13 in rotation, with a voltage impressed 11 on a wiring 
coming into contact therewith, in conformity with instructions of a control element 
30. On the basis of design data, meanwhile, a probe 25 (the fore end part of a polariza- 
tion plane maintaining fiber 23 comprising an electro-optical crystal 24) is moved 
26 to the end face of the wiring on which the voltage is impressed 11 currently, and 
the voltage is measured 29. When there is no disconnection in the wiring, the voltage 
impressed by the roller 12 is detected. Thereby a continuity test of the wiring located 
on one surface side of the board 9 and having the opposite end parts in the direction 
of an arrow 15 can be executed. Next, the continuity test of a wiring having the 
opposite end parts in the direction of an arrow 18 is conducted by the other conductive 
rubber roller 16. 




U: DC power source. 13: rubber roller driving means. 
19: laser light source. 20: laser light. 26: probe driving 
means. 29: voltage analyzing element 



DETERMINING SYSTEM OF CIRCUIT PATTERN 

£863 (A) (43) 16.9.1992 (19) JP 

Appl>KQ. 3-22012 (22) 15.2.1991 



(11) 
(21) 

(71) NEC COR>^(72) TAKAHIRO SUZUKI 



(51) Int. CP. G01R3 



.H05K3/00 



PURPOSE: To reduce a false'^fAult by setting a reference value for determination 
on the basis of a theoretical varae^of an electrostatic capacity calculated from 
a line length of a circuit pattern or arr^actual value of the electrostatic capacity" 
of the circuit pattern stored in a data file be(fjrehand. 
CONSTITUTION: When execution of determinatiorv^by an actual value' is possible 
by a determination selection flag of read data, the ^ctua Rvalue is set for a 
theoretical value. When it is impossible, the theoreycaT^v^ilue is calculated 
from a tine length of a circuit pattern and, with tru>-value usecTa^the reference 
value, upper and lower limit values are set. Nejctfmeasurement of an"etectxostat- 
ic capacity is conducted at a pad to be inspected and determination is cxec^trttjd 
by the reference value. When the^resuft of the determination is good, it is writ- 
ten in a pass data file, and wjien the result is bad. it is written in a fault data 
file. Then, subsequent daj.a-'dre read in and this process is repeated until inspec- 
tion of all the datab^e'ridcd. When inspection is completed, it is judged whether 
the actual va!u>Hs to be set or nut, and when it is to be set, a measured value 
of a good^+rZuJ is set for the actual value of the data on each pad in the data 
file ijwm the pass data file and the determination selection flag is set. 
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1 

ajEat^atfta*, ttE«£EHiap*aic<t-pT^u 

SB. 

(i*#JS3] HliE^'J>hSSt*«T«yj> hSR 
[0 0 0 1] 

*^aK£«fc&*r&*:*B7 f 'j > hasa^a**!* 

ir^xt^^ > ha«*i. £<<DE 

«#«a(&Bfi*«aLTtr»*fc«&. S£%rtat;:Ba 

[0 0 0 2] 

[tt*o>tt*i se*, £<aa©:/'j>sa«Ka*B& 

UT. 0 3 C-t© BBS S«B8«C*-rcfc 5 <Ct)<Z)^«36 
*nT^5. lli#-H2tyn-^3*EnL 
Ttt** tr^tSDS^^ )l*<y h\ 4liX<7m 5 li 

e-r^yj > hgtstse^T*o> ^<o:/y>ha«K 

[0 0 0 3] 

«KaKBl-.fet>T5i, yo-rawE^CJioT^'J 
> h§*fi8 *««LTL* *&C>3IS]aa«£ 

[0 0 0 4] J^S.-SiClS*. y'J>N*« 

cQS£ia**g< - y»j > ha«(c»j«arti/iEffl! 

(0 0 0 5] 

[»a*«*T*>t*a)#a] ^iu^t'u >hs 
aKBaaii. aattKK«tt#> fcttaamaiao^a 



(2) ftM¥4 - 2 5 9 8 6 2 

TiiEI^¥8t*iA, IWEaJESMn^&lcioT 
> h*«<&E»0— atCBJESrHIJjDL. ffJgemJE&l 
K J: -3 T #itaE& o teiSco en sg-r 3 c <h c: 
cfcO, ttEE»«>3iaKaSrff-5Ct^T**J:-5^« 

[0 0 0 6] 
[0 0 0 7J 

[*»W] ETF. B i fttfB2 £#S3LT> *£Qflco- 

[0 0 0 8] 01 fi*:^Q^O-^|^IC0^^^7F"r^T 
<fcO. 0*, 9 ttRROWftTA^^'J > ha«. 10 
ttVU > ha«9 ft««T€»^<J > hS&tS«#T£o 
t, w<75y<J> hSSffa-frl Oli, H*«S11?5^ 

a? T^^yj > hafiffi<7)E«t*iE5E«m^ai»T*S J: 

[0009] ifc. i 2 liasstt^AD-^r^o. <r 
co^S^^Aa-^ i 2 ^AD-7^i£i3t: 

ft. iO»att=rAn--7 i 2 triiifiSK«ai! l l 
[0 0 10] ifc, ,1 6tt#«f*:*AD-5 1 2 <h¥S 

_h. tt^^mcEstifcwatt^o— c<7> 

CO 0 1 1] 1 9 ttU 2 OteU — tf 

5t. 2 2teU>X, 2 3JiH?tffl 

¥*£JI2 4^01S«S771'A'2 3<Bft38B# k 
Ub*^yn-y2 5i$fttii0. 7 , D-^2 5fi7' 

[0012] Si 2 9 liBSUt¥ttft 

2 4tctta^565nitg»«2 8 a^xsw^nK 

* U - tf^tco B5tt«»*» b E&tDSJ£ ^«^rT ^ as* 
50 [0 0 13] ^A»5*SUB5OTC*3lr>rti, :^cD<±:o*cL 



—354— 



3 

x^n > h*«9ic»*anfce«ia>»ii«»d<fffon 

«««IMnO£flJ«U &JiiP8&3 OttfgjftKKrjT. 
#1*3 WLVr-r-fizm^^x* 

[0 0 1 4] te^co^Stt=/AP-^ 
> hgf£9c0*§&lc|¥ L^TT»€t±^/AC3-^ 1 2 CO 

[0 0 15] AfC, yj > h*S9«B*afi«-UT, fit 

So 

[0 0 16] > b£1£9c7>-®&tfffeK*Z^ 

h*S9(0-ffi*yj > hgf£fS«tr 1 0 (Z^^^tt^ 

fts « £ iet * - £ xff o c i * a „ 

[13 2] 
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(3) *#0B¥4 - 2 5 9 8 6 2 

[0 0*1 8] ft*s. ±j£(DHlSWlC*5l^Ttt, €EE^A0 
^a^^mttzfAD-^ 1 2, 1 6T»5tl^^[:o 
^ttt«Lt^. ^ffEntra^Sti. DcH*«tt*»T» 

J0 [0019] 

[SI] *^^co-Hffi^jcD^85^^-rST^So 
IS 2] S^^ft a Q B ^^rftfrSI37?a^. 

20 [SWWIOTU 

9 > hS« 

1 o yu>H«fS«* 

12.16 $Sf±^AO-^ 

14.17 #-r K#* 

23 mxmvmvTm 

2 4 ««3t^«a 

2 5 -fu-z? 
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